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CARBON-FIBER REINFORCED CARBON COMPOSITE MATERIAL HAVING 
OXIDATION RESISTANCE AND PRODUCTION THEREOF 

PURPOSE: To obtain a high-strength carbon composite material having high isotropy in 
mechanical properties by previously producing silicon carbide on the outer surface of a 
specific carbon-fiber reinforced carbon composite material, then forming a silicon carbide 
film and impregnating the resultant film with boron oxide. 

CONSTITUTION: Metallic silicon powder is applied to the outer surface of a carbon-fiber 
reinforced carbon composite material in which cloths woven of carbon fiber are 
pseudoisotropically laminated at 07907*45° and the resultant composite material is 
heattreated in an inert atmosphere to previously produce silicon carbide on the outer 
surface thereof. A film composed of silicon carbide is then formed-on the aforementioned 
outer surface by a vapor chemical reaction deposition method. The film is subsequently 
impregnated with boron oxide or a mixture of the boron oxide with silicon oxide to afford 
the objective composite material. In the above-mentioned method, for example, methods 
for reducing silicon tetrachloride with hydrogen and reacting a hydrocarbon such as 
methane therewith or thermally decomposing methyltrichlorosilane are used for forming 
the silicon carbide film. 

COPYRIGHT: (C) 1991, JPO&Japio 



® s 3^ s # 8^ ft ( J p) ®<i^Wf-thm&m 

® (A) ^3-252362 

®int.a.» Sfesuia^ )tf^m#^ . ©i^m vst 3 4^(1991)11^11 a 

C 04 B 35/52 E 8821-4 G 

41/87 V 8821 -4 G 

Q 8821-4G 

®4$ IS. 72-51298 

@m m 72(1990) 3^ 2 B 

s A #a± S^JIf — 9V\^ 



10 s 

2. 1*S1=W«®ffiH 

(1) K«ltt>ltT:«l€.ftfc i? n 0 • / 9 0 • 

/±4 5- cRiet«:er«iB ufeg{«iBitat<es%« 

ft ^ « ge«lltlt3l^b^«ffi^4t. 

(2) K«ia«-PKS€,nfci' u 3t« 0 • /9 0 • 



( > 7 6t tft S B k: K f b (i 7 « » H » « <!: at 

la ft ^b 1% % ffi tt (D s is i£ . 

(3) i^SRa6«tTHI€.*l./c^ D3^* 0 • /9 0* 
ffi ^ «> ^ S S & IK 3S % «d « {<t « $ « £ . 

8F K ittit <b » « tt o X s « CO a «s 9 -r £ 

(4) KYb«-3«*y!:«:«Yba««^ar*K:IR 
UT. Mib«-5«<DW«8fi!HB(*«ys«BE^b3^«0 

9 irnmn((c « stfb » -7 « $ »6E^b3£% 
-r « c & <£: -r « 2 es«t<z>Sii«6. 
3 ft^ommtiV».m 

o a « A(j S o 4» t$ ;() < K t- « ^ % ttfl >l ^ <b ^ JR la 

-d^ tt J; -e <z> it ia i£ (c M r « . 

i»«(tt»i»{bKSe«^tta»i8iBCS!i < 2 0 0 



-355- 



0 -cfiijioffla^Taiar^^iSTu^^^oT. 

0- 6 0 0 -C «TCI1&*1«. 

Ti, Si. B. W. Ta. A 



4t^1!^(omnkf&&i>< I 7 5 0 1C <S:il((rWc«>Cs Wt 
Yfc ]i« O iSatjafltfilT T K « <D 45 A if -r + 53" 

a. 



f*BB¥ 3-252362 (2) 

^ 3RI«li^^b ^ » ^ *t © ^ ffi t3 i^fb * fit 

UT<>. K5aTO«K^:tett«!^b«-5«;fe®*'v 
h y V ^ x«|i*;:Wei<btt«5S*5>Bk$-e«:fir^ 

^©mBsb^^d. 

««^*f^«^ffiT ^^b^3fe-^»ffi{bS5l5©fft 



^b3i««ftlBM^^IR«IIST«ll^ny^ ^ d:^«0* 
/9 0 • /± 4 5 • «c:flltt«^:*r«[Jg L./cgesitt«l 

wtt!a®^p^i4*<K(r^^3(i«*i^{bK«ia^tt« 

CKHK^:^lflJi Lfc^5Rlfilti^^b^5R|g^W©^ 

3Ss«i^nis^i^^ittii^^b^si8^t^<!:©rBi^. 

iK«t«lt«l^b^«ffl^*t©^a5^:Ri&CTf^^n 

fc^a:^«0-/90-/±45 - CSflM^P^tt 
IE L/c«SISIttlt^fb^%lft^^©^^@C&Sii 



-356- 



« » n ^ {fc 3^ ^ -h tci: ^ { fc fii ^ 

?Sft^HSCtti-?^Rg3^0ja.^^j^j.^ 2 3 0 0-0 

^Jittx iat&*^3-l 0 ^m<DS i C*<s fa 
0 - 3 0 m<Z>^|L«r«:JBT* -5. ±(D^?7LSJS 



?*Bfl¥ 3-252362 (3) 

m}>Ji±^ I 0 iniDjJiT*<iat^. 
liaK:*it«l)K:. cv Dffit;: J: 

50'-1000//m"Cab*. 



5 0 2 0 0 // m*^RC^, ^c^c LKa-^l^liitiC 
^«^«ti5a^b^3Ra[^t^©SE^?LrtC&^L^P'■r < . 

K«ittti«i^b«*a[#traffifti5(Dsi?L*s&\ 

ffi^Ofi^^bCJ; oTCVDjfcCJ;-6K^ba3^IS 



-357- 



«i5^^b^«ffl^t;t A*«[^t^$#«>«iaa: ( 5 o o - 

6 0 0 -c ) -rgfYbti 3!?ttiR«iC /<c ♦} s Ja^fitjtc 



»PiB¥ 3-252362 (4) 

©4» (miiaca)) K:*nfcfj;<. m.4tmi&Mi(D± 
©$^7Lrtepc?5^?£ L T t «^ ^>Ppiatt«v>. 

©-6PK:r^X-7VU-A*<a/c« « ^T^«?r*<. 
a 2 - 1 0 0 ing/cB*#js$ nr i^ntf <fc < . 

L < ttO. 5 - 1 0 og/c««#S$^.TC^*ltf 

tt^b(i-7 «^£(^kS3K©£^«y©iS^tc». sr^fc; 

» « © ^ • fl9 Sa «! fb » -7 % © 5 C ^ ^ o fi 
-^gffiS© I 0 w I %&L±ltf^ L < tt 5 0 w t % 



TK^fca«ii:?SH©fil^^rlil^SR«s*#SLT. 

l*©-o«d:, ii-3«ab«v^ttasR©T;i/a;*- + 1^ 
^ Ki. iai«€lS)»L.»*iSa<!:©^«jR 

(KT. TEOB^ft-r, ) a3ef©T;U3* 
SI (OC,H5)4 (J^T. TEOSiBSf. ) 

^ti. T E O S -^T E O B tt. t»m<OllhSii><^ I 



J^l>. T E O S /^K/x y -;i/|g?8t^ tt, T 
E O B/*/x^ / 

L^/cUfe. 1 2 0 -CTJlfttea (JUa. « 

A<. -o©=&«|^|g(fKOta^iK^^auTffi{b 

»tea«5**«ijo»g»;jg«[(ca-r fc'tt ©T' ^ t- 

W5E©=fir«fiilW»©^ift«!^b*Ba*<>*Tl-fc© 
{Jffl8»jC500--l 500t TttaaUT. 
®!{bVi-3«*}Sffi$H*rTei^b«-7«K:cfc*i7 ^ -V 

c n€>©^ziat4. 3^{$ffi«t>©J!ni«^tC J; ^Tjf^n 



— 358- 



PAT. nmmKiji^:^^m^^ ^izmu 
-TUT* >; 7* u^*S3jt ca)ryru^* + 

45* fi/90* »/0' fB/0* 

JB/-45' B/90* S/+4 5' JB^8 tJcIS 

0 xdM^bT. stt»«ittit^fk^«is^tt^ 



H 1 3 0 Bans ^ 95 :S $ 3 5 na T ^T 

0 X 3 0 X 2 inmCDttlt)t*;A:Sl t^^Sl 
Oj&iK (600. 800. 1200. 1400. 

1 5 0 oic) cjtoJSftLfcm^tj^K:'?^- :/r;u*An. 
3 04)'rafikait>/s:a«^*pf.k*)at*)mLMSs-e 









2 Z 4 




8. 2 



?SBB¥ 3-252362 (5) 
X. S i 1 0 0 // mttia^-tirifc. JSil±©*fta 

* 3^ itt itt ^ ^ k ^ 5^ a « ® tik 1^1. ^ ® t;: sfe b /c. 

oS'frC. TEOSIOOSB. X^y-;u6 0g5x 
;k 2 6 65«>S^>SJa^. TEOBlOOai. 
/ -71/ 1 0 0 * 2 0 fflJ«>ia^»fR*. ^W,^ 
*n*'n 3 lir-:>'ttSL:fe. T E O S j$tBt«>*l,^ 
ttTE0B?««[^t2S^tt. ^X'5--nteffifi^ 1 2 0 

U 6 g /«« T«) *} . M/fc^3R©#«Sjitt4. 8 g 
/cB« Ji»C T;u:ry4iT i 0 o 0 

J^TK:Jt«W«S&^*r S$ 2 0 mtc^rrU 
»<Z>#attlSSc^lft^]SUIttli(^ffi^W^4 5 V 0 



^2 i^i&iHicDS^^i^sicjs^i^m 



mm X 


600 


800 


1000 


1200 


1400 


1500 


W I % 


100 


99.5 


98.8 


98.5 


98.2 


96.6 



4. mmommrjinLm 



-359- 



1% I @ 



?#BB¥ 3-a52362 (6) 





-360- 



